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In what follows, except as stated to the contrary, condensation is expected to occur only, and always, when saturation, as in the presence of a flat surface of pure water, is passed; neither hastened by the presence of highly hygroscopic substances nor delayed by the absence of suitable
nuclei.
Condensation Due to Contact Cooling.—During clear nights, the surface of the earth, including vegetation and other objects, loses much heat by radiation, and, thus, both it and the air in contact with it are reduced to lower temperatures, obviously more pronounced the gentler the winds. After the dew point has been reached all further loss of heat, producing, now, a much smaller proportionate decrease of temperature, results in the deposition, respectively, of dew and hoarfrost at temperatures above and below freezing. Similarly, relatively warm, moist air moving over a snow bank, for instance, may deposit some of its moisture.
In any typical case of surface cooling the deposition of dew, say; is caused partly by temperature reduction and partly by decrease of volume. Let the air, saturated at the absolute temperature T0j be cooled, without change of volume, to Ti, and let the water vapor per unit saturated volume at these temperatures be w0 and wi, respectively. Then the quantity of water w0 — wi will be deposited per unit volume as a result of cooling alone, while if the pressure remains constant, as it does, approximately, the volume will be reduced in the proportion
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and an additional quantity of water
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deposited per unit volume at temperature T0. Hence the quantity q of water deposited per original unit volume due to both processes combined, decrease of temperature and decrease of volume, is given by the equation
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Condensation Due to Mixing.—Since the amount of water vapor per saturated unit volume decreases with temperature more rapidly than the absolute temperature itself, at least through the range of atmospheric temperatures (Fig. 74), it follows that the mixture of two saturated masses of air of unequal temperatures must produce some precipitation. The amount of precipitation induced in this manner, however, is surprisingly small; indeed, it seldom can be sufficient to produce more than a light cloud or fog. If the resulting temperature were the proportionate mean of the known temperatures of the quantities of air mixed, the

